A new family of phosphotransferases with a P-loop motif.
In most Gram-positive bacteria, catabolite repression is mediated by a bifunctional enzyme, the histidine-containing protein kinase/phosphatase (HprK/P). Based either on its primary sequence or on its recently solved three-dimensional structure, no straightforward homology with other known proteins was found. However, we showed here that HprK/P exhibits a restricted homology with an unrelated phosphotransferase, the phosphoenolpyruvate carboxykinase. This includes notably two consecutive Asp residues from the phosphoenolpyruvate carboxykinase active site, whose equivalent residues were mutated in Bacillus subtilis HprK/P. Characterization of the corresponding mutants emphasizes the crucial role of these Asp residues in the HprK/P functioning. Furthermore, superimposition of HprK/P and phosphoenolpyruvate carboxykinase active sites supports the view that both enzymes bear significant resemblance in their overall mechanism of functioning showing that these two enzymes constitute a new family of phosphotransferases.